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Innominate artery aneurysm with hemoptysis and
airway compression in a patient with bovine aortic
arch
Iván Constenla, MD, Beatriz Alvarez, MD, PhD, Xavier Yugueros, MD, Elisabeth Fernandez, MD,
Ramon Bofill, MD, and Manel Matas, MD, PhD, Barcelona, Spain
We present the case of a 63-year-old man with a bovine aortic arch variation, who presented episodes of mild hemoptysis
secondary to a 4.5-cm (diameter) aneurysm of the innominate artery that compressed the trachea and obliterated the right
subclavian artery. Surgery, performed through a median sternotomy, consisted of a bypass from the ascending aorta to
both common carotid arteries using a Dacron graft, and exclusion of the aneurysm by ligature and direct thrombin
injection. Computed tomography angiography at 30 days showed a patent bypass, successful aneurysm exclusion, and
improvement of the tracheal compression. The patient is currently asymptomatic at 12 months following the procedure.
(J Vasc Surg 2012;56:822-5.)
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A 63-year-old man, a smoker, with chronic obstructive pul-
monary disease and no other medical history of interest, consulted
for four episodes of minor hemoptysis (30 mL) in the previous
month. Computed tomography (CT) angiography showed an
aneurysm of the innominate artery (IA) (brachiocephalic trunk)
with a maximum diameter of 4.5 cm, causing occlusion of the right
subclavian artery ostium, and an anomalous origin of the left
common carotid artery from the IA. The aneurysm was in contact
with the trachea, resulting in considerable extrinsic compression
(Fig 1). There were no other abnormal CT findings.
Following an episode of more severe self-limited hemoptysis,
prompt elective surgery was decided. The patient was placed under
general anesthesia, and fibroscopy was used to achieve orotracheal
intubation. During this procedure, we observed an important com-
pressive tracheal stenosis caused by the aneurysm, with an apparently
fragile area that did not show active bleeding, but did present hematic
debris. In the light of these findings,we decidednot to cross the lesion
and leave the endotracheal tube above the constriction to avoid injury
to the area and decrease the risk of bleeding. A median sternotomy
was performed, and a bypass was placed from the ascending aorta
(side-to-end anastomosis) to both common carotid arteries (end-to-
end anastomoses). A handmade bifurcated Dacron graft was used,
measuring 14 mm for the ascending aorta and right common carotid
artery, and 10 mm for the left common carotid. The aneurysm was
then excluded by ligature of the IA. Subsequently, because of the
possibility that ligature might not be completely effective because of
the wide base of the aneurysm, correct proximal clamping was con-
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822rmed and thrombin was blindly injected into the aneurysmal sac.
evascularization of the right subclavian artery was not performed
ecause the occlusion was asymptomatic and the left vertebral artery
as dominant. Once the aneurysm had been controlled, we decided
o maintain the endotracheal tube in the same position, and the
atient was extubated in the immediate postoperative period without
ncident.
During the postoperative period, the patient presented with
espiratory failure secondary to an in-hospital pneumonia that
esolved favorably. The difference in pressures between both arms
as 25 mm Hg. On chest CT performed at 10 days following the
rocedure, tracheal compression caused by the aneurysm was seen
o have decreased. At 30 postoperative days, follow-up CT showed
patent bypass and successful exclusion of the aneurysm (Fig 2).
he aneurysm had decreased in size by approximately 1 cm and
irway compression had substantially improved (Fig 3). At the time
f writing (12months following surgery), the patient is asymptom-
tic and has presented no new episodes of hemoptysis. CT study at
his time documented mild tracheal stenosis and no signs of
racheomalacia or mediastinitis.
ISCUSSION
The case presented describes an uncommon entity that
as been rarely reported in the literature. IA aneurysm
ccounts for only 3% to 6% of all aneurysms occurring in the
upra-aortic vessels.1,2 In addition, our patient had an
ortic arch anatomic variant in which the left common
arotid artery arose from the IA, an anomalous configura-
ion that occurs more commonly among blacks (10%) than
he white population (5%), with an overall incidence of 9%
n the general population.3
The patient’s anatomic variant is encompassed within
he commonly used term bovine arch, which also includes a
ariant in which both the IA and left common carotid artery
rise from the aortic arch, a configuration seen in 13% of
atients.3 Our literature search turned up only one other
ase of aneurysm4 and three cases of pseudoaneurysm5-7 of
he IA associated with bovine arch.
JOURNAL OF VASCULAR SURGERY
Volume 56, Number 3 Constenla et al 823Fig 1. Computed tomography (CT) reconstructions showing the innominate artery aneurysm extending posterome-
dially, left carotid artery arising directly from the innominate artery, and obliteration of the right subclavian artery
ostium: A, Anterolateral view, with measurements of the vessels. B, Posterolateral view.Fig 2. Postoperative computed tomography (CT) reconstruction depicts successful exclusion of the innominate artery
aneurysm and the aorto-bicarotid bypass: A, Anterior view. B, Lateral view.
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September 2012824 Constenla et alMost IA aneurysms are of arteriosclerotic origin, as was
the case presented, but they can also be caused by traumatic
injury, infection, syphilis, connective tissue disease, or vas-
culitis.2,8-11 These lesions are usually diagnosed in asymp-
tomatic patients, although they can present life-threatening
complications, such as stroke, transient ischemic accidents,
ischemia or embolism of the upper extremities, compressive
symptoms (chest pain, dyspnea, dysphagia, hoarseness, su-
perior vena cava syndrome), and even rupture.12-14 Rup-
ture is uncommon and mainly occurs in post-traumatic
aneurysms8 and those associated with connective tissue
disease.9 Nonetheless, any aneurysm of the supra-aortic
vessels should be considered a clinically significant lesion
with the potential to produce significant complications if
left untreated.1 When the trachea is affected, the aneurysm
can produce compressive stenosis, tracheomalacia, fistulas
with formation of perilesional abscesses, or hemoptysis.
Our patient presented compressive tracheal stenosis and
episodes of hemoptysis attributable to tracheal erosion
caused by extrinsic compression of the aneurysm, without a
true tracheoinnominate fistula.
Surgery for IA aneurysms in the emergency setting and
concomitant repair of these aneurysms during surgery for
other reasons are associated with considerable mortality;
hence, early elective surgical repair of the aneurysm alone is
recommended.2 Surgical repair options for IA aneurysms
vary according to the morphology, size, and exact location
of the lesion. The choices include resection and patch
reconstruction, or creation of a bypass with autologous or
Fig 3. A, Axial computed tomography (CT) before the
posteromedially and compressing the trachea. Thrombot
right subclavian artery. B, On axial CT angiography
approximately 1 cm and tracheal compression has improprosthetic grafts.12,15 In patients with a tracheal fistula and so tracheomalacia, the fistula can be repaired by direct
losure with loose sutures. Use of a pericardial flap can
educe the risk of recurrent fistula and infection.2,16,17 In
ases of extensive tracheal involvement, repair is more
omplex and requires resection of the affected tracheal
ings.18
Endovascular repair of IA aneurysms has been de-
cribed, particularly in post-trauma cases, which are usually
ocal lesions occurring in a previously healthy artery with a
ood proximal neck that allows correct exclusion.19,20 To
enefit from endovascular surgery, it is sometimes neces-
ary to first perform bypass surgery of the supra-aortic
runks.5
In our patient, the origin of the left common carotid
rtery at the IA excluded endovascular treatment with a
overed stent, unless transposition of the left primitive
arotid to the left subclavian was first performed. In any
ase, the patient’s particular vascular morphology led us to
elieve that the aneurysm would not be optimal for endo-
ascular treatment. The proximal neck was wide and short,
1 cm in length with respect to the left subclavian artery
stium, and 2 cm with respect to the aneurysm. Al-
hough the first management plan could have been trans-
osition of the left subclavian artery, the short, wide
roximal neck and the difference in diameter relative to
he common right carotid artery made it difficult to
hoose an endovascular device that would ensure proper
ealing of the aneurysm without endoleaks (Fig 1).
Ultimately, open surgery was decided, involving exclu-
edure shows the innominate artery aneurysm extending
terial within the aneurysm is occluding the ostium of the
0 days postprocedure, the aneurysm has shrunk byproc
ic ma
at 3ion of the aneurysm without resection to decrease surgical
11
1
1
1
1
1
1
1
1
2
JOURNAL OF VASCULAR SURGERY
Volume 56, Number 3 Constenla et al 825morbidity. In addition, exposure of the tracheal lesion was
avoided, thereby lowering the risk of posterior infection in
a patient with a prosthetic bypass graft. A few days after
successful exclusion, the aneurysm had decreased in size
and tracheal compression improved. Therefore, we believe
that in selected cases, proper exclusion of aneurysms of the
supra-aortic trunks and posterior reconstruction may suf-
fice to improve certain compressive symptoms without the
need for resection.
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